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Activity for Matrix Spike TI #63995 and Mat~ ~ ~ plicate TI #639 

Nuclide 

Technetium-99 
Gross Alpha 
Gross Beta 
Strontium-90 
Cesium-137 
Plutonium-239 

Gross Alpha, Gross Beta: 

Activity pCi/" 

20. 
33.6 
68. 
4.0 
0.47 
0.329 

Acceptable Range 

16. - 24. 
25. - 42. 
58. - 78. 
3.4 - 4.6 
0.33 - 0.62 
0.26 - 0.39 

Spiked soil samples analyzed for Alpha and Beta activity can give results which 
are outside the expected range because the counting situation is different from 
the self-absorption calibration method. 

In calibration. the radioactive standard solutions are evaporated together with 
varying amounts of sodium carbonate and sodium nitrate salts. The counting 
results of these standards are used to construct a self-absorption curve which 
indicates the effective counting efficiency as a function of residue mass. 
Experiments have shown that this method gives good agreement \.vith finely 
divided silt sediments which have been spiked with standard solutions. 

When soil samples are coarse. or contain mineral grains. the spiking solution 
does not penetrate to the interior of the solid particles. This results in a more 
efficient counting situation, so that the results are higher than expected. The 
disagreement. therefore is caused by the character of the soil sample. 
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TELEDYNE ISOTOPES 

WORK OROER NUMBER 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-0850-F4 MS JOSIE KING 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE PA 19341-1313 

4-5900 

S O I L 

COLLECTION-DATE 

!'Alf RECEIVED 

0)/11/92 

STA START STOP ACTIVITY NUCL-UNIT-% 

OH IVEl!Y DATE 

02/13/92 

MID-COUNT 
TIME VOLUl'IE - UNITS 

TEL EOYNE 
SAMPLE 
NUMBER 

CUSTOMER'S 
IDENTIFICATION NUM OATE TI~E DATE TIME NUCLIDE (PCI/GM ORYI U/M O DATE TIME ASH-WGHT-'! o 

639q4 9112L619-001 B015Nl 12/02 TC-99 L.T. 9. E-01 02/10 
GR-A 4.7 +-4.0 E 00 02/07 
GR-B 3.6 +-0.3 E 01 02/07 
SR-90 1.6 +-0.6 E-01 02/07 
GR-A L.T. 4. E 00 02/07 
GR-B L.T. 2. E 00 02/07 
SR-90 L.T. 6. E-02 02/07 
TC-99 3.7 +-4.93E-Ol 02/10 
BE-7 L.T. 4. E-01 03/01 
1(-40 1.25+-0.13E 01 03/01 
MN-54 L.T. 2. E-02 03/01 
C0-58 L.T. 3. E-02 03/01 
FE-59 l.T. 1 • E-01 0 ,101 
C0-60 l.T. 1 • E-02 03/01 
ZN-65 l.T. ,. . E-02 03/01 
ZR-95 l.T. 4. E-02 03/01 
RU-103 L.T. 6. E-02 03/01 
RU-106 L.T. 1. E-01 03/01 
CS-134 l.T. 2 • E-02 03/01 
C S-137 2.60+-0.26E-Ol 03/01 
BA-140 L.T. 2. E-00 03/01 
CE-141 L.T. l • E-01 03/01 
CE-144 L.T. q. E-02 03/01 
RA-226 6. 75+-l.93E-Ol 03/01 
TH-228 6.67+-0.67E-Ol 03/01 
TOTAL u L.T. 3. E-01 03/01 
PU-238 L.T. 2. E-02 04/24 
PU-239 L.T. ) . E-1)2 04/24 
PU-238 9.6 +-108.E-04 04/24 
PU-239 - 1.2 +-5.8 E-03 04/24 

"AGE 

LAA. 
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HS JOSIE KING 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUHRER 

LIONVJLLE PA 19341-1313 

TELEDYNE COLLECT JON-OA TE 
SAHPLE CUSTOMER'S STA START .STOP 

TELEOYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NU~8ER 

ll-01150-F4 

s 0 I L 

ACTIVITY 
NUMBER IDENTIFICATION NUP1 OATE TIME DATE TI P1E NUCLIDE I PC I /GM ORYI 

12/02 TC-99 2.0 +-0.2 E 01 
GR-A 9.4 +-1.4 E 01 
GR-B 1. 2 +-0.1 E 02 
SR-90 4.2 +-0.2 E 00 
GR-A L.T. 4. E 00 
GR-B L.T. 2. E od 
SR-90 L.T. 8. E-02 
TC-99 L.T. 1 • E 00 
BE-7 L.T. 2. E 00 
K-40 l.28+-0.13E 01 
P1N-54 L.T. 3. E-02 
C0-58 L.T. 1 • E-01 
FE-59 L.T. 5. E-01 
C0-60 L.T. 3. E-02 
ZN-65 L.T. 9. E-02 
ZR-95 L.T. 1 • E-01 
RU-103 L.T. 3. E-01 
RU-106 L.T. 3. E-01 
C S-134 L.T. 3. E-02 
C S-137 6.32+-0.63E-Ol 
BA-140 L.T. I • E 02 
CE-141 L.T. 8. E-01 
CE-144 L.T. 2. E-01 
R A-2 2 6 8.0l+-3.64E-Ol 
TH-228 7.79+-0.78E-Ol 
TOTAL u L.T. 5. E-01 
PU-238 L.T. 2. E-02 
PU-239 3.0 +-0.5 E-01 
PU-238 6.0 •-10.0E-03 
PU-23'1 L.T. 4. E-03 

t'ATF R~CE IVEO 

01/11/92 

NUCL-UNJT-% 

OH IVEIIY OATf' 

02/13/92 

P1IO-COUNT 
TTHE VOLUHE - UNITS 

U/'4 0 OATE TIME ASH-WGHT-'! o 

02/10 
02/07 
02/07 
02/07 
02/07 
02/07 
02/07 
02/10 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
05/04 
04/24 
04/24 
04/24 
04/24 
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HS JOSIE KING 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-5900 

LIONVILLE PA 19341-1313 

TEL EOYNE COLLECTION-OATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NU~BER 

ll-0850-F4 

s 0 I L 

ACTIVITY 
NUMBER IDENTIFICATION NUH OATE TIME DATE TIME NUCLIDE (l>CI/GH DRYI 

639% 91 l 2l619-00ll'ISD Ol5Nl 12/02 TC-99 1.8 +-0.2 E 01 
GR-A 9.0 +-1.4 E 01 
GR-fl l • 2 +-0.1 E 02 
SR-90 4.3 +-0.2 E 00 
GR-A L.T. 4. E 00 
GR-8 L.T. 2. E 00 
SR-90 L.T. 6. E-02 
TC-9q L.T. 8. E-01 
BE-7 L.T. 2. E 00 
K-40 l.l9+-0.12E 01 
MN-54 L.T. 4. E-02 
C0-58 L.T. 1 • E-01 
FE-59 L.T. 6. E-01 
C0-60 L.T. 3. E-02 
ZN-65 L.T. 1. E-01 
ZR - 95 L.T. 2. E-01 
RU-103 L.T. 4. E-01 
RU-106 L.T. 3. E-01 
CS-134 L.T. 4 • E-02 
CS-137 6.45+-0.65E-Ol 
BA-140 L.T. 2. E 02 
CE-141 L.T. 1 • E 00 
CE-144 L.T. 3. E-01 
R A-2 2 6 l.05+-0.41E 00 
TH-228 6.25•-0.63E-Ol 
TOTAL u L.T. 6. E-01 
PU-238 L.T. 4. E-02 
PU-239 3.4 +-0.7 E-01 
PU-238 - 2.4 •-113.0E-03 
PU-239 L.T. q. E-03 

DATF RECEIVfO 

01/11/92 

OEl IVEH DATE 

MTO-CfJUNT 
NU CL-UN IT-% TTHE VOLUME - UNITS 

U/P'I 0 DATE TIME ASH-WGHT-lt 0 

02/09 
02/07 
02/07 
02/07 
02/07 
02/07 
02/07 
02/09 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
05/08 
04/25 
04/25 
04/25 
04/25 

DAGE 3 

LAI\. 
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TELEDYNE ISOTOPES 

WORK ORDER NUH8ER 

REPORT OF ANALYSIS 

CUSTDHER P.O. ~UH8ER 

LL-0850-F4 

OATF RECEIVED OEL IVEqy DATE 

02/13/92 HS JOSIE KING 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE PA 19341-1313 

4-5900 

S O I L 

COLLECT ION-OA TE 
STA START STOP 

TELEDYNE 
SAHPLE 
NUH8ER 

CUSTOMER'S 
IDENTIFICATION NUH DATE TI~E DATE TIHE NUCLIDE 

639'H 9112L619-002 8015N3 12/02 TC-99 
CR-A 
CR-8 
SR-90 
CR-A 
CR-8 
SR-90 
TC-99 
BE-7 
K-40 
HN-54 
C0-58 
FE-59 
C0-60 
ZN-65 
ZR - 95 
RU-103 
RU - 106 
CS - IH 
CS-137 
8A-140 
CE-141 
CE-144 
RA-226 
TH-228 
TOTAL u 
PU-238 
PU-239 
PU-238 -
PU-239 

MIO-COUNT 
ACTIVITY NUCL-UNJT-~ TJHE VOLUHE - UNITS 

!PCI/CH DRYI U/H C DATE T 1"4E ASH-WCHT-,t C 

L.T. 1 • E 00 02/09 
9.9 +-5.2 E 00 02/07 
3.7 +-0.3 E 01 02/07 
9.2 +-1.1 E-01 02/07 
L.T. 4. E 00 02/07 
L.T. 2. E 00 02/07 
L.T. 6. E-02 02/07 
1 • 3 +-6.09E-Ol 02/09 
L.T. 7. E-01 03/03 
t.33+-0.13E 01 03/03 
L.T. 3. E-02 03/03 
L.T. 5. E-02 03/03 
L.T. 2. E-01 03/03 
L.T. 3. E-02 03/03 
L.T. 8. E-02 03/03 
L.T. 7. E-02 03/03 
L.T. I • E-01 03/03 
L.T. 3. E-01 03/03 
L. T • 3 • E-02 03/03 
2.59+-0.26E-Ol 03/03 
L.T. 3. E 00 03/03 
L.T. 2. E-01 03/03 
L.T. 2. E-01 03/03 
7.77+-3.54E-Ol 03/03 
6.39+-0.64E-Ol 03/03 
L.T. 5. E-01 03/03 
L.T. 4. E- 02 04/24 
L.T. e. E-03 04/24 
9.4 +-176.E-04 04/24 
2.2 +-6.5 E-03 04/24 
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LAl3. 

3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
6 
6 
6 
6 



WORK ORDER NUMBER 

MS JOSIE KING 
WESTON/WESTJNGHOUSE/HANFOPD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LJONYILLE PA 19341-1313 

STA 

4-5900 

COLLECT JON-DATE 
START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

LL-0850-F4 

S O I L 

ACTIVITY 
TELEDYNE 

SAMPLE 
NUMBER 

CUSTOMER'S 
JDENTIF ICATION NUM DATE TIME DATE TIME NUCLIDE I PC I/GM ORY I 

63998 9112L619-003 B015N5 12/02 TC-99 L.T. 8. E-01 
CR-A 6.3 +-4.4 E 00 
GR-8 3.8 +-0.3 E 01 
SR-90 6.0 +-1.1 E-01 
GR-A L.T. 4. E 00 
GR-8 L.T. 2. E 00 
SR-90 L.T. 8. E-02 
TC-99 1.1 +-49.0E-02 
BE-7 L.T. 5. E-01 
K-40 l.32+-0.13E 01 
MN-54 L.T. 2. E-02 
C0-58 L.T. 4. E-02 
FE-59 L.T. l • E-01 
C0-60 L.T. 2. E-02 
ZN-65 L.T. 5. E-02 
ZR-95 L.T. 5. E-02 
RU-103 L.T. 11. E-02 
RU-106 L.T. 2. E-01 
CS-134 L.T. 2. E-02 
CS-137 8.25+-1.HE-02 
BA-140 L.T. 2. E 00 
CE-141 L.T. 2. E-01 
CE-144 L.T. 2. E-01 
RA-226 9o27+-3.15E-Ol 
TH-228 5.86+-0.59E-Ol 
TOTAL U L.T. 6. E-01 
PU-238 L.T. 4. E-02 
PU-239 L.T. 1. E-02 
PU-238 1.2 +-2.3 E-02 
PU-239 7.5 +-12.7E-03 

DATF RECEIVED 

01/11/92 

NUCL-UNIT-% 

DEL IVERY DATE 

02/l 3/92 

MIO-COUNT 
TIME VOLUME - UNITS 

U/M o DATE TIME ASH-WGHT-~., 

02/09 
C2/07 
02/07 
02/10 
02/07 
02/07 
02/10 
02/09 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
03/01 
04/25 
04/25 
04/25 
04/25 

PAGE 

LAB. 
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11S JOSIE KING 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-5900 

LIONVILLE PA 19341-1313 

TELEDYNE COLLECTION-DATE 
SAP1PLE CUST011ER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUST011ER P.O. NU11BER 

ll-0850-F4 

S 0 I L 

ACTIVITY 
NUP1BER IDENTIFICATION NUM DATE TIME OATE TIME NUCl JOE IPCI/GM ORYI 

63999 9112L6l9-004 B015N7 t 2/03 TC-99 L.T. t. E 00 
GR-A 5.7 +-4.3 E 00 
GR-B 3.2 +-0.3 E 01 
SR-90 2.9 +-0.2 E 00 
GR-A L.T. 4. E 00 
GR-B L.T. z. E 00 
SR-90 L.T. 5. E-01 
TC-99 1. 7 +-6.28E-OI 
BE-7 L.T. 5. E-01 
K-40 9.87+-0.99E 00 
MN-54 L.T. z. E-02 
C0-58 L.T. 4. E-02 
FE-59 L.T. z. E-01 
C0-60 L.T. 2. E-02 
ZN-65 L.T. 7. E-02 
ZR-95 L.T. 6. E-02 
RU-103 L.T. <J. E-02 
RU-106 L.T. z. E-01 
CS-134 L.T. 3. E-02 
CS-137 l.06+-0.Z4E-Ol 
6A-140 L.T. 3. E 00 
CE-141 L.T. 2. E-01 
CE-144 L.T. 2. E-01 
RA-226 8.14+-3.09E-Ol 
TH-228 4.82+-0.48E-Ol 
TOTAL u L.T. 4. E-01 
PU-238 L.T. 3. E-02 
PU-239 L.T. 6. E-03 
PU-238 1.6 +-l 3.4E-03 
PU-239 1.6 +-4.7 E-03 

LAST PAGE OF REPORT 

SEND l COPIES TO WE884S MS JOSIE KING 

2 - GAS LAB. 3 - RADIO CHEMISTRY LAB. 4 - GEILII GAP1P1A SPEC LAB. 5 

RUN DATE 05/19/9? 

DATE RECEIVED 

Ol /11/92 

DEL IVERY D4TE 

MI Cl-COUNT 
NU CL-UN IT-~ TI11E VOLUME - UNITS 

U/11 o OATE TIME ASH-WGHT-~ o 

02/09 
02/07 
02/07 
02/08 
02/07 
02/()7 
02/08 
02/09 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
03/03 
04/25 
04/25 
04/25 
04/25 

APPROVED BY J.~R 05/19/92 

- TR TT IUM GAS/L. s. LAB. 6 - ALPHA SPEC 
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WESTON Analytics Use Only 

Custody Transfer Record/Lab Work Request . - ot-•"""""'.., 
Page --of --

Cllent U]~ll RefrlgerwtOI' • 
IJould 

Est. Anal Prof. Sampllng ~ t/Type Contal,-
Solid 

Wortt Order t J 'Io~ ""'.1 -t> I l.iouid 
Volume 

Pro)ect Contactn>hone I Solid 
AD t'l'Or { l ("" I\J:l PreNrva11ves 

QC 1 JI - Del (\ _;Li/ TA/ ORGANIC 

~ 
,. !NORG 

ANALYSES ~CD ~ iij ... < < -e Date Rec'd Date Due REQUESTED 0 z ~(.) Cl) 1)\ ~ z 
> CD 0..0.. J: ::e (.) Account I 

MATAiX Matrix 
t WESTON Analytlc9 UN Only t 

CODES: Lab QC 
Matrix o.te Time s- Soll ID 

Client ID/Description Cho9en Collected Collected 
SE • Sediment . (✓) 

/ P-1 SO·Solld MS MSD -~ SL· Sludge 
-p..ll'J/ 5 A) I ~ '" ,'ablf·, ✓ q 1/J!J I./_~ (9- a,, W • Wlltef . 

r'?c,1-
O • Oil 

P-,t}15JJ_~ I ' 
✓ J J ,) A· Air J 

OS· Dru;n -- -- - .,,,, -~ -'- I. 01 Solids 'P..r. I,~ )JS . 
DL • Drum 

1YJ l!'f)) -=I- ~ ~ 9( ., I q '1~4 l,1 ~-~ ~ '1 Liquids 
l• EP/TCLP . 

Leachate - • WI· Wipe V ~ J; nrJ, VJ 'J /\ kl, > G ~Ji ,~ ~ '1t X· Other n• IA -,# m111 I 
II/. I - r-r. '(/q ~,j ~ ... ~ rl ,.,, ./ • J 

F • Fish . 
f':'- -13~ ;1'_0- t,,d t 'IJ ~ ~ J ,, J. , ,::ti •i.o ~ p ~ '✓, ,~' I~ ~ '( / .c. .. -✓,,·• 

I• , I 
i; . 

' ; 
' : ' .._ . .. -

V..11A ~r, ff ::,/pt ;:,A 
FIELD PERSONNEL: COMPLETE OHL Y SHADED AREAS I DA l'EIREVISIONS: 

WESTON Analytlcl u .. Only 
Specl1I ln1lructlon1: 1. 

Samples-: COC Tape was: 
2. 

1) Shipped_ or 1) Present on Outer 

3. Hand Delivered - Package Y or N 

Airt>in • 2) Unbrollen on Outer 
4. 2) Ambient or Chilled Package Y or N 

3) Received in Good 3) Present on Sample 

I 
5. 

Condition Y or N Y or N 

6. . 4) Labels Indicate 4) Unbrollen on 
Property Preserved Sample Y or N I iJellnqulshed Received Rellnqulshed Received Date Time Discrepancies Between Y or N Date Time COC Record Present -J1 by • "W) by by Sanl)les Labels and 5) Received Within Upon Sample Rec't 

~ .. -'«lf )~..A, ✓ .Irr/~ 1/JJ~YI COC Record? Y or N Holding nmes Y or N I'\ NOTES: Y or N 
d ~ .. ~A_.t .,f- ~i!n~t. \1&) 

,. 

I 

i 

RFW 21 -21-001/A-7/91 L372 L373 L375 L3TT L378 Reff ____ Coolert __ _ 381 -596a 


